Recently, as the traditional energy resources are getting low, a search for alternatives is getting more and more active. Renewable energy sources are being used more and more often. Nowadays only a small part of required energy is produced from renewable energy sources (except water), however, it is believed that within 20 or 30 years unconventional energy will comprise a considerably greater part in the total energy balance [1] . One of them is fuel cells, in which chemical energy is turned into electric energy [2] [3] . In efforts to enhance existing fuel cells or create new ones, the main attention is paid to the search of new nanostructured substances, which will be able to increase the efficiency of fuel cells as well as to create new catalysts formation technologies.
The main purpose of the work was to form effective nanostructured Au/Co/Cu and Au/CoB/Cu catalysts as well as study and compare their oxidation properties towards borohydride oxidation.
Electroless deposition of CoB was performed on copper deposited without a prior activation step with Pd(II) ion. Briefly, prior to electroless deposition of CoB, Cu substrates (1 cm x 1 cm) were pre-treated with 50-100 % calcium magnesium oxide, known as "Vienna Lime" (Kremer Pigmente GmbH&Co. KG), and rinsed with deionized water. Then the Cu substrates were placed into the electroless cobalt deposition solution, the main composition of which was as follows (mol l (NH 4 )C 6 H 6 O 7 complex at pH 5 and 30 °C or from an acidic 1mM HAuCl 4 solution at pH 1.8 and 25°C. The surface morphology, structure and composition of the prepared catalysts was examined by scanning electron microscopy and X-ray diffraction. Catalytic properties of these differently formed catalysts were investigated towards the oxidation of borohydride and compared.
The data obtained by the scanning electron microscopy method testify that the thin gold layer deposited on the surface of cobalt coating from a gold citrate solution is more uniformly as compared to that deposited from an acidic 1mM HAuCl 4 solution at pH 1.8 and 25°C.
The mechanism of borohydride oxidation on differently formed catalysts was investigated by recording cyclic voltammograms in a 0.05M NaBH 4 + 1M NaOH solution at a temperature of 25°C sweeping the electrode potential from -1.05 to 0.8 V vs. SHE at a potential scan rate of 10 mV s -1 . The enhanced values of the direct BH 4 -oxidation (peak A) current densities testify that the catalysts obtained by the galvanic displacement of gold in 1mM HAuCl 4 on the cobalt surface show a higher catalytic activity in comparion with that of CoB/Cu and pure Au (Fig. 1) . BH 4 -oxidation current density values increase with the gold loading on the CoB/Cu and Co/Cu surfaces, respectively. Notably, the Au/CoB/Cu catalyst, which was obtained by immersion of CoB/Cu in a 1mM HAuCl 4 solution for 300 s, showed the highest catalytic activity towards borohydride oxidation. The values of current densities of anodic peak A are ∼10 times higher in comparison to those at CoB/Cu coating and ∼18 times higher as compared to those at a pure gold electrode (Fig.1a, curve 5) . The enhanced catalytic activity of the prepared catalysts towards the oxidation of borohydride was also confirmed by chronoamperometric and chronopotentiometric measurements. It has been determined that differently formed Au/Co/Cu and Au/CoB/Cu coatings are suitable catalysts for the oxidation of borohydride. Moreover, the catalyst obtained by galvanic exchange of gold in acidic 1mM HAuCl 4 shows a higher catalytic activity towards borohydride oxidation.
